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Proposal of the informotion technology 
(Fusion of the big data and actuators) 
Tomoaki YANO*1, and Masahiro OHKA*2

    Recently, almost everything is connected to the cloud network, where a lot of sensors are 
connected to the network and anybody can get the sensor data at anywhere. The cloud-sensor 
network is expected to expand the human sense into all over the world. Therefore, the 
cloud-sensor network research is one of the coolest topics nowadays. However, for controlling 
everything connected to the internet, the actuators should be connected to the internet to 
realize motion control of the network (cloud-actuator network), while there is no research about 
the cloud-actuator network. In this paper, we introduce a concept of “informotion”, which is a 
coined word of information and motion, and deals with the cloud-actuator system. The outline 
of the informotion technology is proposed; fundamental technologies required for the 
informotion technology are described; its advantages and problems are also discussed. 
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㉸࠼ࡿࢭࣥࢧ㺃࢔ࢡࢳ࢚࣮ࣗࢱࢿࢵࢺ࣮࣡ࢡࢆᐇ⌧ࡍࡿ㸬 
 ࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࡀ⼥ྜࡍࡿᏛၥ㡿ᇦ
ᮏ⠇࡛ࡣ㸪࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥࢩࢫࢸ࣒࡟࠾ࡅࡿ⤫ᚚ
⬟ࡢศᯒ࠾ࡼࡧᶍೌ࡟ᚲせ࡞Ꮫၥ㡿ᇦ࡟ࡘ࠸࡚⪃ᐹࡍࡿ㸬
⤫ᚚ⬟ࡢᐇ⌧࡟ࡣ㸪」㞧⣔⛉Ꮫ㸪ேᕤ▱⬟㸪ィ⟬⛉Ꮫ㸪
⏕యᕤᏛ㸪ᶵᲔࢩࢫࢸ࣒ᕤᏛ㸪ࣅࢵࢢࢹ࣮ࢱࢆ⼥ྜࡋ㸪
ࢭࣥࢧ࣭࢔ࢡࢳ࢚࣮ࣗࢱࡢᕧ኱ࢩࢫࢸ࣒ࢆᢅ࠺Ꮫၥ㡿ᇦ
ࡀᚲせ࡛࠶ࡿ㸬⏕యࡢࢭࣥࢧ᝟ሗฎ⌮࠾ࡼࡧ⩌ไᚚ࡟㛵
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㐃ࡋ࡚௨ୗࡢᏛၥ㡿ᇦࡀ࠶ࡿ㸬
☜⋡ඹ㬆 ࣀ࢖ࢬࢆຍ࠼ࡿ࡜ឤぬ㜈ࡀపୗࡍࡿ⌧㇟㸬
ࣀ࢖ࢬࡣᮏ᮶ᚷࡳ᎘ࢃࢀࡿࡶࡢ࡛࠶ࡿࡀ㸪ࡑࡢ᭷ຠά⏝
ἲࡢ◊✲஦౛ࡣᅜෆእ࡛ከᩘ࡟ୖࡿ㸬ࢭࣥࢧ࣭࢔ࢡࢳࣗ
࢚࣮ࢱࢩࢫࢸ࣒࡟⤠ࡿ࡜㸪ࡓ࡜࠼ࡤேࡢṌ⾜ࡸ❧఩ࡢࣂ
ࣛࣥࢫࡣ㸪㊊⿬࡟᣺ືࣀ࢖ࢬࢆຍ࠼ࡿ࡜ᨵၿࡍࡿ࡜ሗ࿌
ࡉࢀ࡚࠸ࡿ(13)㸬ࡲࡓ㸪ࢪࣕࢢࣜࣥࢢࡢࢫ࢟ࣝࡀྥୖࡍࡿ
ሗ࿌ࡶ࠶ࡿ㸬
ࣁ࣮ࢿࢫ 」㞧⣔⌧㇟ࢆไᚚࡍࡿᡭẁ㸬⨺ࡢ㞟ᅋࢆ┠
ⓗᆅ࡟㏣࠸㎸ࡴࡼ࠺࡟㸪Ỵᐃㄽⓗ࡟ᮍ᮶ࡀண ࡛ࡁ࡞࠸
」㞧⣔࡟㐺ษ࡞ቃ⏺᮲௳ࢆタᐃࡋ࡚ᡤᐃࡢ┠ⓗࢆ㐩ᡂࡍ
ࡿࡼ࠺࡟௙ྥࡅࡿᩘ⌮ⓗ᪉ἲ㸬⮬↛⣔ࡢࣁ࣮ࢿࢫ࡟ࡘ࠸
࡚ࡣ㸪ᅜෆእ࡟࠾࠸࡚㎰ᴗ⏕ែ⣔ࡢಖ඲㸦㎰⸆ࢆ౑⏝ࡏ
ࡎ࡟ᐖ⹸ࡸ㞧ⲡࢆ⟶⌮ࡍࡿ㸧࡛ᐇ⏝໬ࡉࢀ࡚࠾ࡾ(14)㸪Ḣ
⡿࡟࠾ࡅࡿ࢞ࣥࡢච␿἞⒪࡛ᛂ⏝ࡉࢀᡂᯝࢆᣲࡆ࡚࠸ࡿ㸬
ࡋ࠿ࡋ㸪ࣁ࣮ࢿࢫࡢᕤᏛⓗᛂ⏝ࡣ౛ࡀ࡞ࡃ㸪ᩘ⌮ⓗ࡞ᇶ
┙ࡶᮍࡔᩚഛࡉࢀ࡚࠸࡞࠸㸬
⏕యࢆᡭᮏ࡜ࡋࡓ⏕య㐠ື㸭▱ぬ࣭᝟ሗฎ⌮࡟㛵㐃ࡍ
ࡿ௨ୗࡢᏛၥ㡿ᇦࡀ࠶ࡿ㸬
ཷືព㆑௬ㄝ ⏕య࡛ࡣࢭࣥࢧ㸪᝟ሗఏ㐩㸪࢔ࢡࢳࣗ
࢚࣮ࢱࡢ༊ู࡞ࡃྠ᫬୪ิฎ⌮ࡀ⾜ࢃࢀ㸪⬻ᣦ௧฿㐩ࡼ
ࡾඛ࡟ᣦࡀືࡃ(15)㸬ព㆑ࡣືసࡢ⤖ᯝⓎ⌧ࡍࡿ࡜ࡍࡿ௬
ㄝ࡛㸪᳨ドࡀᚅࡓࢀ࡚࠸ࡿ(16)㸬
⮬ᕫ⤌⧊໬ እ㒊࠿ࡽࡢ┤᥋ⓗᣊ᮰ࡀ࡞࠸≧ἣ࡛⮬↛
࡟つ๎ᛶࢆ⋓ᚓࡍࡿࡇ࡜࡛࠶ࡾ㸪⏕యࡢ⮬ᕫ⤌⧊໬࣭෌
⏕ᶵ⬟ゎ᫂࡟᭷ຠ࡞」㞧⣔⛉Ꮫࡢ᰾ᚰ㒊ศ࡛࠶ࡿ㸬
ࡲࡓ㸪ࣟ࣎ࢵࢺᕤᏛ࠾ࡼࡧேᕤ▱⬟ࡢศ㔝࡟࠾࠸࡚㸪
ே㛫ࡸࣟ࣎ࢵࢺࡢ▱⬟ࡣ⎔ቃ࡜ࡢ┦஫స⏝࡟ࡼࡾ⏕ࡌࡿ
࡜ࡍࡿ⛣ື▱(17)ࡸグྕ๰Ⓨࢩࢫࢸ࣒(18)ࡢ◊✲㡿ᇦࡀ࠶
ࡿ㸬ࡇࢀࡽࡢ◊✲࡟ࡣࢭࣥࢧ㺃࢔ࢡࢳ࢚࣮ࣗࢱࢩࢫࢸ࣒ࡀ
ᚲ㡲࡛࠶ࡿࡀ㸪▱⬟Ⓨ⏕࣓࢝ࢽࢬ࣒ࡢゎ᫂࡟◊✲ࡢ㔜Ⅼ
ࡀ⨨࠿ࢀ࡚࠸ࡿ㸬
ࣅࢵࢢࢹ࣮ࢱ᝟ሗฎ⌮࡟㛵㐃ࡋ࡚㸪ࢹ࢕࣮ࣉ࣮ࣛࢽࣥ
ࢢ(DL)(19)㸪ࣅࢵࢢࢹ࣮ࢱゎᯒ(BD)㸪ࢡࣛ࢘ࢻィ⟬(CC)㸪
ࢧ࢖ࣂ࣮ࣇ࢕ࢪ࢝ࣝࢩࢫࢸ࣒(CPS) (20) 㸪ࢭࣥࢧࢿࢵࢺ
࣮࣡ࢡ(SN)࡞࡝ࢆᢅ࠺⎔ቃࡀᛴ㏿࡟ᩚഛࡉࢀ㸪Googleࢆ
ࡣࡌࡵ࡜ࡍࡿᵝࠎ࡞⤌⧊ࡀࢡࣛ࢘ࢻ⎔ቃࢆྲྀࡾ㎸ࡴ᪂ࣅ
ࢪࢿࢫ࡟ྲྀࡾ⤌ࡳጞࡵ࡚࠸ࡿ㸬
ࣟ࣎ࢵࢺᢏ⾡࣑ࢻ࢚ࣝ࢘࢔ゝㄒ ROS(an open-source 
Robot Operating System, Willow Garage Corporation) 
ࡣ㸪࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥࢿࢵࢺ࣮࣡ࢡ᝟ሗฎ⌮࣑ࢻࣝ࢘
࢚࢔ࡢᇶᮏᵓ㐀ᵓ⠏ࡢࣄࣥࢺ࡟࡞ࡿ㸬ROSࡣ㸪ከᵝ࡞ᶵ
⬟ࢆ᭷ࡍࡿከᩘࡢࢯࣇࢺ࢙࢘࢔୍ࡘ୍ࡘࢆࣀ࣮ࢻ࡜ࡋ࡚
ྠ᫬ᐇ⾜ࡋࣀ࣮ࢻ㛫࡛࠾஫࠸࡟ࢹ࣮ࢱࢆࡸࡾྲྀࡾࡍࡿ㸹
ྛࣀ࣮ࢻࡀ⊂❧ࡋ࡚࠸ࡿࡓࡵ㸪ࢯࣇࢺ࢙࢘࢔ࡢ෌฼⏝ᛶ
ࡀ㧗࠸;」ᩘࡢゝㄒࢆࢧ࣏࣮ࢺࡍࡿ࣑ࢻ࢚ࣝ࢘࢔࡛࠶ࡾ
ྛࣀ࣮ࢻ࡟᭱㐺࡞ゝㄒ࡛ࣉࣟࢢ࣒ࣛࢆసᡂࡍࡿࡇ࡜ࡀ࡛
ࡁࡿ㸹ࢥ࣮ࢻࢪ࢙ࢿ࣮ࣞࢱࡢᨵⰋ࡟ࡼࡾ࠶ࡽࡺࡿゝㄒ࡟
ᑐᛂྍ⬟࡛㸪ࣀ࣮ࢻྍど໬ࢶ࣮ࣝ࡟ࡼࡾከᵝ࡞ࢭࣥࢧࡢ
್ࡸィ⟬⤖ᯝࢆࣜ࢔ࣝࢱ࢖࣒࡟ྍど໬࡛ࡁ㸪ᗙᶆኚ᥮ࢆ
⡆༢࡟⾜࠼ࡿࢶ࣮ࣝࡀ࠶ࡿ㸹࡜࠸࠺≉㛗ࢆ᭷ࡋ࡚࠸ࡿ㸬
࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࢆᢸ࠺せ⣲ᢏ⾡ࡢ◊✲㡿ᇦ࡜
ࡋ࡚࢔ࢡࢳ࢚࣮ࣗࢱᕤᏛࡀ࠶ࡿ㸬࢔ࢡࢳ࢚࣮ࣗࢱᕤᏛ࡛
ࡣ✵Ẽᅽ࠿ࡽᶵ⬟ᛶὶయ࡟⮳ࡿࡲ࡛ከᵝ࡞㥑ືཎ⌮ࡢ࢔
ࢡࢳ࢚࣮ࣗࢱࡀ◊✲ࡉࢀ࡚ࡁ࡚࠸ࡿࡀ㸪ࡇࢀࡽࡢ◊✲࡟
ຍ࠼࡚࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥࢩࢫࢸ࣒ᵓ⠏࡟㐺ࡋࡓ㸪ࢻࣛ
࢖ࣈ୍యᆺ࢔ࢡࢳ࢚࣮ࣗࢱ㸪᝟ሗฎ⌮୍యᆺ࢔ࢡࢳ࢚ࣗ
࣮ࢱࡢ◊✲ࡀᚲせ࡛࠶ࡿ㸬
࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࡣ㸪௨ୖࡢᏛၥศ㔝ࡢ◊✲ᡂ
ᯝࢆྲྀࡾ㎸ࡳ㸪ࣄࢺࡢ⤫ᚚ⬟ࡢࡋࡃࡳࢆཧ⪃࡟ࡋ࡚㸪⎔
ቃ࡜┦஫స⏝ࡍࡿࢭࣥࢧ࢔ࢡࢳ࢚࣮ࣗࢱࢿࢵࢺ࣮࣡ࢡࢩ
ࢫࢸ࣒ࡢᵓ⠏࡜⟶⌮⌮ㄽࢆ☜❧ࡍࡿᏛၥ㡿ᇦ࡛࠶ࡿ㸬
 ࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࡢᐇᏛ࡬ࡢᒎ㛤
࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࡣ㸪ࢭࣥࢧ⩌࡜࢔ࢡࢳ࢚࣮ࣗ
ࢱ⩌࠿ࡽ࡞ࡿᕧ኱᝟ሗືసࢿࢵࢺ࣮࣡ࢡࡢ⤫ᚚ⬟ࢆᢅ࠺
Ꮫၥయ⣔ࢆ☜❧ࡋ㸪ࣁ࣮ࢿࢫ࠾ࡼࡧཷືព㆑௬ㄝ࡟ࡼࡾ
ࢭࣥࢧ㺃࢔ࢡࢳ࢚࣮ࣗࢱ⩌ࡢ᝟ሗฎ⌮㺃㥑ືྠ᫬୪ิฎ⌮
ᡭἲࢆ㛤Ⓨࡋ㸪ࡉࡽ࡟☜⋡ඹ㬆㸪⮬ᕫ⤌⧊໬㸪⛣ື▱㸪
グྕ๰Ⓨࢩࢫࢸ࣒࡟ࡼࡾ㸪ࣇ࣮࣒ࣞၥ㢟ࢆゎỴࡋࡓே࡟
ඃࡋ࠸๰Ⓨࢩࢫࢸ࣒ࢆᐇ⌧ࡍࡿ㸬
ࢭࣥࢧ࡜ࣅࢵࢢࢹ࣮ࢱࡢ⼥ྜࡔࡅ࡛ࡶ㸪ࣄࢺࡢឤぬࢆ
ᣑᙇࡋ⏕άࢆ㇏࠿࡟ࡍࡿᢏ⾡㠉᪂ࡀ㉳ࡇࡿ㸬ࢭࣥࢧ㺃࢔ࢡ
ࢳ࢚࣮ࣗࢱࢿࢵࢺ࣮࣡ࢡ࡛⬟ືⓗ࡟ᐇୡ⏺ࢆື࠿ࡍࣇ࢙
࣮ࢬࡣࣄࢺࡢឤぬࡔࡅ࡛࡞ࡃస⏝✵㛫ࢆ↓㝈࡟ᣑᙇࡍࡿ㸬
⮬ື㌴ࡢ⮬ື㐠㌿ࡣ㸪࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࡢᐇᏛ
࡬ࡢᒎ㛤ࡀᮇᚅࡉࢀࡿศ㔝࡛࠶ࡿ㸬࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥ
ᕤᏛ࡛ࡣ㸪ࢿࢵࢺ࡟᥋⥆ࡉࢀࡓ⮬ື㌴⩌࠾ࡼࡧᕷ⾤ᆅࡢ
ࢭࣥࢧ⩌࡜࢔ࢡࢳ࢚࣮ࣗࢱ⩌࠿ࡽᡂࡿ」㞧⣔ࢆ⤫ᚚ⬟࡟
ࡼࡾࢥࣥࢺ࣮ࣟࣝࡋ㸪ࡑࡢຠ⋡ⓗ࡞㐠⏝ࢆᐇ⌧ࡍࡿ㸬
་⒪⚟♴ศ㔝࡛ࡣ㸪࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥࢩࢫࢸ࣒࡟ࡼ
ࡾከᩘࡢࢭࣥࢧ࣭࢔ࢡࢳ࢚࣮ࣗࢱࢆࣅࢵࢢࢹ࣮ࢱ࡟᥋⥆
ࡍࡿࡇ࡜࡟ࡼࡾ㸪ᝈ⪅ࡢᐜែ࡟ᛂࡌ࡚⮬Ⓨⓗ࡟ᶵ⬟ࢆኚ
໬ࡋ࡚ᝈ⪅࡟ᛌ㐺࡞⎔ቃࢆᥦ౪ࡍࡿᝈ⪅ぢᏲࡾࢩࢫࢸ࣒
ࢆᐇ⌧࡛ࡁࡿ㸬ࡇࡢᝈ⪅ぢᏲࡾࢩࢫࢸ࣒ࡣᝈ⪅ࡢ⾜ື⠊
ᅖࢆᏳ඲࡟ᗈࡆ㸪㛗ᮇ⒪㣴࡛ၥ㢟࡜࡞ࡿ〟⒔ࡸᡭ㊊ࡢᅇ
᚟カ⦎࡞࡝࡟ᚲせ࡜ࡉࢀࡿேⓗ㈇ᢸࢆ㍍ῶࡍࡿ㸬ࢹ࣮ࢱ
ฎ⌮ࢆࢫ࣐࣮ࢺࣇ࢛ࣥࡸࢱࣈࣞࢵࢺ࡞࡝ࡢᦠᖏ᝟ሗ➃ᮎ
࡛⾜࠼ࡤ㸪ᅾᏯ་⒪࡬ࡢ㐺⏝ࡀྍ⬟࡟࡞ࡿ㸬
௨ୖࡢ౛࡛♧ࡋࡓࡼ࠺࡟㸪Ꮩ❧ࡋ࡚Ꮡᅾࡍࡿ᝟ሗ➃ᮎ㺃
ࢭࣥࢧ㺃࢔ࢡࢳ࢚࣮ࣗࢱࡀ⏕యࢆᶍೌࡋ㉸㉺ࡍࡿ▱ⓗ᝟
ሗฎ⌮ᢏ⾡࣭⤫ᚚ⬟࡛᭷ᶵⓗ࡟⧅ࡀࡿࡇ࡜࡟ࡼࡾ㸪ࡼࡾ
ே࡟ඃࡋࡃ㸪≧ἣ࡟ᛂࡌ࡚⮬Ⓨⓗ࡟ᑐᛂࡋ㸪⮬㌟ࡀ㐍໬
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ࡋ࡚࠸ࡃࡼ࠺࡞࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥࢩࢫࢸ࣒ࡢᵓ⠏ࡀྍ
⬟࡟࡞ࡿ㸬࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥࢩࢫࢸ࣒⮬㌟ࡶ㸪⮬Ⓨⓗ
࡟㸪ࡼࡾᕧ኱࡞ࢩࢫࢸ࣒࡬࡜㐍໬⤫ྜࡉࢀ࡚࠸ࡃ㸬 
 ࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࡢග࡜ᙳ
 ࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥࢩࢫࢸ࣒ࡀᬑཬࡍࡿ࡜ୡ⏺୰ࡢ࠶
ࡾ࡜࠶ࡽࡺࡿ࢔ࢡࢳ࢚࣮ࣗࢱࡢࢥࣥࢺ࣮ࣟࣝࢆୡ⏺୰ࡢ
ㄡࡶࡀ༢⊂ࡶࡋࡃࡣ༠ㄪࡋ࡚⾜࠼ࡿࡼ࠺࡟࡞ࡾ㸪ࣄࢺࡢ
▱ぬ࠾ࡼࡧ⎔ቃస⏝⬟ຊࡀ኱ᖜ࡟ᣑ኱ࡉࢀࡿ㸬 
୍᪉㸪ࢭࣥࢧࢿࢵࢺ࣮࣡ࢡ࡟࠾࠸࡚άⓎ࡟㆟ㄽࡀ⾜ࢃ
ࢀ࡚࠸ࡿࣉࣛ࢖ࣂࢩ࣮ಖㆤ࡜᝟ሗࡢ࣮࢜ࣉࣥ໬ࡢࢺ࣮ࣞ
ࢻ࢜ࣇ㸪ࡉࡽ࡟ࢩࣥࢠࣗࣛࣜࢸ࢕࣮ࡢၥ㢟࡟ຍ࠼࡚㸪࢔
ࢡࢳ࢚࣮ࣗࢱࢿࢵࢺ࣮࣡ࢡ࡟࠾࠸࡚ࡣ㸪ከᩘࡀྠ᫬࡟ྠ
ࡌ࢔ࢡࢳ࢚࣮ࣗࢱ࡟࢔ࢡࢭࢫࡋࡓ᫬ࡢඃඛ㡰఩ࡢỴᐃ᪉
ἲࡶࡋࡃࡣ༠ㄪືసࡢỴᐃ⌮ㄽ☜❧ࡀᚲせ࡟࡞ࡿ㸬 
 
㸬ࡲ࡜ࡵ
ࢭࣥࢧࡔࡅ࡛࡞ࡃ࢔ࢡࢳ࢚࣮ࣗࢱࡶࢿࢵࢺ࣮࣡ࢡ໬ࡋ㸪
ࢡࣛ࢘ࢻ᝟ሗฎ⌮࡜୍య໬ࡍࡿ࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛ
ࡢࢫ࣮࣒࢟ࢆᥦၐࡋ㸪⼥ྜࡍ࡭ࡁᏛၥ㡿ᇦ㸪ᐇᏛ࡬ࡢᒎ
㛤౛㸪࠾ࡼࡧ฼Ⅼ࡜ၥ㢟Ⅼࢆ㏙࡭ࡓ㸬 
࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࡣᥦၐࡋࡓࡤ࠿ࡾ࡛࠶ࡿ㸬௒
ᚋ㸪࢖ࣥࣇ࢛࣮ࣔࢩࣙࣥᕤᏛࡢࢫ࣮࣒࢟ᵓ⠏ࢆྵࡵࡓ࢔
ࢡࢳ࢚࣮ࣗࢱࢩࢫࢸ࣒ࡢ࠶ࡾ᪉ࢆウ㆟ࡍࡿ┠ⓗ࡛㸪᪥ᮏ
ᶵᲔᏛ఍ඛ➃࢔ࢡࢳ࢚࣮ࣗࢱ㺃ࢩࢫࢸ࣒ࡢタィ࡜ᛂ⏝࡟
㛵ࡍࡿ◊✲ศ⛉఍㸦2015ᖺ 4᭶-2018ᖺ 3᭶㸪ጤဨ㛗኱
ᒸᫀ༤㸹ᖿ஦▮㔝ᬛ᫛㸧ࢆ❧ࡕୖࡆࡓ㸬 
୍ே࡛ࡶከࡃࡢ㛵㐃◊✲⪅ࡀᮏศ⛉఍࡟ཧຍࡋ࡚㆟ㄽ
ࡋ࡚࠸ࡓࡔࡅࡿࡇ࡜ࢆᕼᮃࡍࡿ㸬 

ㅰ㎡
ᮏ◊✲ࡢ୍㒊ࡣ㸪ᩥ㒊⛉Ꮫ┬⛉Ꮫ◊✲㈝ᇶ┙◊✲(A) 
24246032 ͆ከ㠃యᗄఱᏛ࡟ࡶ࡜࡙ࡃ⌫㠃㥑ືࢩࢫࢸ࣒
ࡢ◊✲”ࡢຓᡂࢆཷࡅ࡚⾜ࡗࡓ㸬ࡇࡇ࡟ㅰពࢆ⾲ࡍ㸬
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